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This is a comprehensive and integrative review of multiple factors underlying the greater
prevalence of hypertension in African Americans compared with whites. Evidence linking
stress with hypertension and cardiovascular disease in African Americans is reviewed. A sur-
vey of mechanisms of hypertension in African Americans and existing behavioral strategies
for the treatment of hypertension is presented. Given that the excess of hypertension may be
mediated in part by behavioral factors operating through biological mechanisms, a case is
presented for behavioral stress reduction measures.

This review of stress reduction techniques especially the Transcendental Mediation pro-
gram for the treatment of hypertension in African Americans highlights current issues facing
the field. New information is provided to help direct future nonpharmacological research and
practice in hypertension to prevent morbidity and premature mortality in this underserved
population. (J Nald Med Assoc. 1997;89:464-476.)
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EPIDEMIOLOGY OF HYPERTENSION IN
AFRICAN AMERICANS

Hypertension in African Americans compared
with whites is more likely to develop at a younger
age,'2 to be more severe,3 to be under-controlled for
longer periods, and to progress more rapidly with
age.4 The overall age-adjusted prevalence of mild to
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moderate hypertension is almost 40% higher in US
blacks than in whites.56 Hypertension along with
other risk factors is associated with elevated cardio-
vascular morbidity and mortality in African
Americans.7 Target organ damage is more frequent
and severe, and there is a higher incidence of con-
gestive heart failure, hypertensive retinopathy, and
left ventricular hypertrophy.8

Due to the greater prevalence and incidence of
hypertension and its association with morbidity and
mortality, hypertension is considered the number
one health problem in African Americans today.9
The largest contributing factor to the mortality dif-
ference in blacks versus whites is cardiovascular dis-
ease, which accounts for 35% of total deaths in black
men and 45% in black women.10 Forty percent to
60% of coronary heart disease mortality risk in
blacks is attributable to excess prevalence and sever-
ity of hypertension alone.1' Mortality rates for coro-
nary heart disease are higher in African-American
women and younger persons. Rates of cardiovascu-
lar diseases are 43% higher and cerebrovascular dis-
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eases are 89% higher than in whites.'2 In 1989, age-
adjusted mortality rates for hypertensive and hyper-
tensive heart diseases were 4.5 times higher in
African-American men and 4.9 times higher in
African-American women compared with white
men and women, respectively.7 End-stage renal dis-
ease attributed to hypertension is significantly high-
er in blacks than whites. 13

RELATIONSHIPS BETWEEN PSYCHOSOCIAL
STRESS AND HYPERTENSION IN AFRICAN
AMERICANS

Essential hypertension generally is considered to
be multifactorial in its etiology.14 The etiology of
higher prevalence and incidence of essential hyper-
tension in blacks is unknown. It is thought that mul-
tiple pathophysiological mechanisms are involved
in a complex interaction among factors that are both
extrinsic and intrinsic to physiological functioning.'5
Regarding differences between African Americans
and whites in prevalence and severity of hyperten-
sion, four components have been examined as pos-
sible mechanisms underlying this disparity:
* biological and nutritional factors,
* social and environmental factors,
* psychological and behavioral factors, and
* psychophysiological reactivity.

Biological and Nutritional Factors
Several observed black-white biological differ-

ences contribute to the pathogenesis of hypertension
and have been reviewed extensively in the recent lit-
erature.16-19 African Americans have a decreased
ability to excrete excess sodium20 and a greater rise
in blood pressure with sodium loading than whites.21
This underlying disturbance in sodium handling is a
key factor implicated in the mechanism responsible
for vascular reactivity differences in blacks.22
Reactivity refers to changes in the autonomic
response of the vasculature to challenging stimuli.23
Heightened sympathetic nervous system activity in
blacks induces sodium retention, which in turn aug-
ments cardiovascular reactivity.22'24

Intracellular sodium and calcium overload and
magnesium depletion are important in the patho-
physiology of black hypertensives.25-27 Dietary sur-
veys report no consistent racial differences in
dietary sodium intake although African Americans
may consume lower levels of potassium and calci-
um.28 African Americans accumulate more sodium
with increasing sodium intake than whites,29 possi-

bly due to a salt-conserving genotype.19 A contro-
versial hypothesis predicts that as a result of salt-
depletive diseases, African-American descendants
have undergone a natural selection, resulting in an
enhanced genetic-based ability to conserve salt.30
A commonly cited explanation for black-white

differences in hypertension prevalence is differences
in renal physiology-higher renal vascular resis-
tance31 and lower plasma renin activity.32
Differences also are seen in the autoregulation of
glomerular filtration rate in response to changes in
dietary sodium.33 Greater incidence of end-stage
renal disease34 and nephrosclerosis generally char-
acterize the African-American hypertensive.35 A
more rapid decline in creatinine clearance with age
also contributes to a higher prevalence of hyperten-
sion in blacks.19 These renal difficulties could be
inherited or secondary to other factors such as lower
levels Qf kallikrein-kinin and prostaglandins,
increased insulin resistance,36 hyperresponsiveness
to growth factors,' and suppression of plasma renin
activity without suppression of aldosterone produc-
tion.'9 Altered plasma aldosterone responses are
common in black hypertensives.37

Further biological differences include increased
target organ damage, which is associated with a
blunting in the usual nocturnal blood pressure
decrease in blacks versus whites.38 African
Americans display an increased nighttime blood
pressure and left ventricular index than whites or
South African blacks; these differences suggest an
environmental origin.39 Intra-racial differences in
blood pressure levels further contribute to the non-
genetic argument. Hypertension is relatively low in
rural areas of African countries south of the
Sahara,40 with the exception of South Africa. The
combined effect of exposure to risk factors may
interact to induce hypertension through modulation
of gene expression.'5 Thereby, systems controlling
arterial pressure induce dysregulation, resulting in
hypertension in blacks.'4'4'

Indirect evidence supporting the suggestion that
blacks are genetically susceptible to hypertension
has been presented in a study of renin and atrial
natriuretic peptide gene fragments and elevated
blood pressure in blacks.42 Quantitative family his-
tory studies indicate higher familial risk for hyper-
tension.3 For example, there is a fourfold increased
hypertension risk in young adult blacks with a fami-
ly history of hypertension.43 A similar familial risk
among blacks and whites suggests that racial dispar-
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ity in hypertension incidence may be influenced by
socioenvironmental factors. Significant genetic and
environmental influences on the population varia-
tion in blood pressure have been reported in
African-American twins.44'45

Numerous interacting biological, behavioral, and
psychosocial factors may exacerbate an increased
tendency toward obesity. Obesity is a strong predic-
tive factor associated with blood pressure, contribut-
ing to 21% of hypertension in black men and 18% in
black women.46 This association between obesity
and hypertension appears to be more prevalent
among African-American than white hyperten-
sives.46-49 The association of hypertension and body
size between blacks and whites suggests differences
in blood pressure regulation mechanisms.50

Socioeconomic Status and Environmental
Factors

Although biological black-white differences are
considered important, emphasis also has been
placed on socioeconomic status and environmental
factors in hypertension etiology in African
Americans. It has been proposed that Westernized
and urbanized cultures expose African Americans to
greater environmental and psychosocial stress.22'51
Potential components of psychosocial stress in
blacks include socioecological stress, social disorga-
nization, lack of resources and social support, rural-
urban migration, and social-familial factors, as well
as socioeconomic status.52 Other psychosocial stres-
sors include higher rates of poverty, higher unem-
ployment, lower occupational status,53 exposure to
racism, and crowded and substandard living envi-
ronments.22 These stressors collectively are risk fac-
tors for self-defeating behaviors and ill health.54

In the United States, lower socioeconomic status,
whether defined by income, education, or occupa-
tion, has been associated with hypertension.55
Higher arterial blood pressure in Southern US
blacks relates to lifestyle inequality, especially
among ages 40 to 55.56 Evidence from the
Charleston Heart Study shows that racial disparities
in all-cause and coronary disease mortality become
insignificant when socioeconomic status is con-
trolled.57 Lower levels of family income in blacks are
associated with higher cardiovascular disease mor-
tality rates.58 Anderson et al51'52 have described the
mulitple dimensions of hypertension that give rise to
the high rates in African Americans. In blacks of
lower socioeconomic strata, an association has been

found between skin color and blood pressure.59 In
addition, incidence, prevalence, and severity of
hypertension and its sequelae associate inversely
with African-American educational achievement.60

Incidence of high blood pressure associates with
occupational class position. A higher relative risk of
hypertension is found among blacks near the lower
end of the occupational hierarchy.61 Occupational
and environmental stressors are thought to be linked
to chronically high levels of autonomic arousal.62'63
This stressor-induced increased autonomic activity
is linked to negative health behaviors such as inac-
tivity, smoking, drinking, and unhealthy eating
habits. Together with psychological factors, such as
suppressed anger and hostility, multiple interacting
behavioral-socioenvironmental stressors result in
unhealthy lifestyles involving cardiovascular disease
risk factors and negative health behaviors. These
stressors may induce the psychophysiological stress
response, which is thought to lead to psychosocial
stressor-induced hypertension and cardiovascular
disease outcomes in blacks.46'48

Psychological and Behavioral Factors
Creating a consistent and universally accepted

designation of race is a controversial task, mainly
because the consequences of differences in econom-
ic and social status are difficult to separate from bio-
logical processes.43 The concept of ethnicity, which
takes into account sociopolitical and psychosocial
factors, is more useful. Specific psychological and
behavioral factors in African Americans may inter-
act with socioeconomic conditions to contribute to
elevated blood pressure. For example, John
Henryism-an active coping style of hard work and
determination to succeed against all odds-is a psy-
chosocial factor correlated with hypertension in low
socioeconomic status in blacks.64'65 In an urban sam-
ple of blacks, higher psychological stress seems to be
responsible for an interaction found between socioe-
conomic status andJohn Henryism regarding hyper-
tension prevalence.55

Expression of emotion and physiological reactiv-
ity to psychosocial stressors may be moderated
socioculturally.66 Frequent experience of anger
relates to higher ambulatory blood pressures among
working black women.67 High blood pressure is
found more frequently in black girls than in white
girls attending public schools. This may reflect a
family-environment effect on hypertension risk.68
African Americans who frequently suppress their
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anger when provoked or who express their anger
without reflection have higher resting blood pres-
sures than those who routinely express their anger
or express it only after some reflection.22

Harburg et a169 observed a positive relationship
between suppressed hostility and blood pressure for
African-American males up to age 60. Anger sup-
pression predicted high levels of blood pressure in
African-American college students independent of
traditional risk factors such as weight, family history,
salt intake, and cigarette smoking.68 Increased anger
level correlates with increased blood pressures in
other racial groups.47 High anger intensity and anger
suppression associate with elevated levels of blood
pressure measured at home.70 The suppressed hos-
tility and anger hypothesis also was found to be rel-
evant to black females.7' However, not all studies
have confirmed these associations. In one study,
there was no association between suppressed hostil-
ity and blood pressure found in middle-aged
African-American men and women.47

Psychophysiological Reactivity in African
Americans: Integrated Mechanisms of Stress-
Induced Hypertension

There may be interdependent mechanisms for
chronic stress consequences in the development of
African-American hypertension due to exposures to
combinations of risk factors.43 Multiple chronic psy-
chological, physiological, social, and economic
stressors may interact with various risk factors to
increase sympathetic nervous system activity and
acute autonomic reactivity.'9 Racial differences are
implicated in physiological reactivity to stress as a
potential mechanism for the higher rates of hyper-
tension in blacks.22 Predictors of reactivity in
African Americans include factors such as blood
pressure status and personality. Recent data are con-
flicting with regard to racial differences in blood
pressure reactivity since family history of hyperten-
sion may account for these differences.72 A relation-
ship between family history of hypertension and
cardiovascular reactivity has not been found among
black adults,24 possibly due to the influence on psy-
chosocial factors in hypertension development.22

Greater cardiac involvement (,B-adrenergic pat-
tern) mediates blood pressure reactivity in whites
whereas blacks respond with greater peripheral
vasoconstriction (ao-adrenergic pattern).22 Chronic
stressors elicit greater increases in blood pressure in
blacks compared with whites during laboratory

stress.73 In black African normotensives, withdrawal
of parasympathetic tone is implicated as a hemody-
namic reactivity mechanism.73

The combined interactive effect of stressors may
lead to chronic autonomic arousal that over time
contributes to elevated blood pressure. Reduced
sodium excretion and increased sodium retention
associate with acute and chronic stress.22 Increased
sympathetic nervous system activity leads to release
of neuroendocrine products and enhanced periph-
eral vasoconstriction. Over time, constant episodes
of stressor-induced reactivity may lead to structural
damage to the vasculature. Increasing peripheral
vascular resistance directly or through increased
vascular hypertrophy results in sustained hyperten-
sion22 and a higher prevalence and proportion of
cardiovascular disease (Figure 1).9'74

OVERVIEW OF PHARMACOLOGIC AND
NONPHARMACOLOGIC ANTIHYPERTENSIVE
TREATMENT TRIALS IN AFRICAN AMERICANS
Pharmacologic Treatment

Antihypertensive drug therapy has been shown
to be effective in reducing cardiovascular morbidity
and mortality in African Americans.6 Nevertheless,
insufficient physician-patient communication, high
costs, impaired quality of life due to adverse side
effects, poor quality health education and care, and
the asymptomatic nature of hypertension have been
cited as possible anti-hypertensive treatment limita-
tions. Many patients refuse or cannot tolerate drugs
and perceive harmful drug effects as outweighing
the benefits of treatment.75

Another problem is poor compliance (-330% in
the African-American community).76 77 Inner-city
blacks, with higher levels of illiteracy, poverty,
homelessness, and chemical dependency, have a
compounded compliance problem.78 Nevertheless,
greater compliance in African Americans associates
with increasing age.79 Some have suggested that
antihypertensive pharmacologic treatment is mini-
mally cost effective in the mild hypertensive.80
There are other disadvantages such as toxicity lead-
ing to deleterious metabolic effects, adverse interac-
tion with smoking,81'82 and ischemic changes in the
heart. Effective blood pressure control was not asso-
ciated with improving renal function in blacks.83
The disproportionately higher renal disease risk in
the African-American hypertensive calls for therapy
regimens that offer improved protection from vas-
cular and renal complications.84
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Figure 1.
Psychosocial stressors include psy-
chological as well as multiple inter-
acting behavioral-socioenvironmen-
tal stressors. Psychological stressors
in African Americans result in sup-
pressed anger and hostility, giving
rise to Type A behavior. Multiple
interacting behavioral-socioenviron-
mental stressors include cardiovas-
cular disease risk factors and nega-
tive health behaviors and symptoms.
These stressors impact on the psy-
chophysiological stress response that
involves augmented sodium reten-
tion and increased sympathetic ner-
vous system activity. This leads to
psychosocial stressor-induced hyper-
tension-a risk factor for cardiovas-
cular disease. Treatment modalities
may include psychosocial treatment
such as stress management and
usual medical-care treatment such as
pharmacotherapy. Health education
may include behavior modification,
diet, and exercise regimens.

Psychosocial Etiology and Treatment of
Hypertension in African Americans

Stress Behavior
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treatment care treatment Helth eduio

Treatment modalities

+
stressor-induced Cardiovascular disease outcome
hyprtension

* Increased cardiac output
* Increased total peripheral

Suppressed resistance
anger/hostility -Vascular hyperreactivity and * Negative health behaviors

hypertrophy and symptoms
* Augmented sodium retention * Cardiovascular disease

Aype AIncreased sympathetic risk factors
|Behavior | activity ___o

Psychological Psychophysiological Multiple interacting
stressors stress response behavioral-socio-environmental

Nonpharmacologic Treatment of Hypertension
in African Americans

To augment the curative procedures of pharmaco-
logic medicine, behavioral interventions may have
positive effects on long-term disturbances in adaptive
mechanisms that have accumulated due to chronic
stress. The most effective means of eradicating car-
diovascular disease require primary prevention of
hypertension.85 The need for an effective approach to
the prevention and treatment of mild hypertension
that is cost effective, free of adverse side effects, and
improves quality of life has been widely recognized.
In response to this need, the Fifth Report of thejoint
National Committee on the Detection, Evaluation,
and Treatment of High Blood Pressure (JNC-V) has
encouraged the use of behavioral therapies for the
treatment of mild hypertension and as an adjunct to
pharmacologic therapy for more severely hyperten-
sive patients.86 However, culturally determined
lifestyle behaviors such as overeating, alcohol and
tobacco consumption, use of illicit drugs, and seden-
tary behaviors are not overcome easily.75

Nevertheless, some have proposed that lifestyle
modifications may be even more effective in lower-

ing blood pressure in blacks than whites.87 A 30% to
50% reduction in the incidence of hypertension may
be expected with lifestyle modification.88 Weight
loss treatment in blacks is considered a cornerstone
in the treatment of hypertension.89 Nonpharma-
cologic treatment has demonstrated positive and
sustained effects in clinical trials including blacks.90
Education to improve diet, restrict sodium, reduce
weight, and increase exercise are considered impor-
tant, especially for African-American women.90'91

Stress-Reduction Approaches
Modifying oppressive environmental stressors

and adverse living conditions in African-American
communities will take time and may be difficult.15
The need exists to explore interventions that are
efficacious in reducing individual responses to stress
across differing age, socioeconomic, and cultural
subgroups.92 In those individuals well-habituated to
measuring their own blood pressure at home, stress
management based only on relaxation or nonaero-
bic stretching exercises for treating mild hyperten-
sion has been found to be relatively ineffective in
lowering blood pressure.93
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Other reports have questioned the effectiveness of
relaxation techniques in reducing risk factors for car-
diovascular diseases.86'94 These reports have drawn
conclusions based on statistically combining the
treatment effect of various relaxation and meditation
techniques,95 and then generalizing that all stress
management techniques are ineffective. Progressive
muscle relaxation and generic meditation techniques
have not been shown to be effective.96

Other reviewers have concluded that the practice
of relaxation techniques should be encouraged.97
One theory is that although adaptation to socioeco-
nomic stressors may be slow, the emotional and
physiological response to these stressors may be
modified more rapidly by a behavioral intervention.
For example, vigorous risk factor modification,
including diet, stress management, and exercise, has
demonstrated significant regression of coronary
artery disease.98

Although stress management has been studied
widely in the general population, there are few pub-
lished clinical hypertension studies using this inter-
vention in blacks. Haber99 reported on a 10-week
health promotion program that included yoga exer-
cise and aerobics components. Eighty-eight low-
income elderly African-American subjects showed
no significant change in blood pressure. Harrison
and Raoo00 published a report of their uncontrolled
clinical experience with biofeedback-relaxation in
the treatment of 22 African-American hypertensive
patients with a mean age of 42. There were no sig-
nificant long-term changes in blood pressure. In a
more recent study, black and white hypertensives
lowered diastolic blood pressure with biofeedback-
assisted relaxation.'0' Magnus74 reviewed the litera-
ture on cardiovascular preventive and health pro-
motion programs among African Americans and
concluded that there is an embarrassing paucity of
experience with these programs for blacks of all
ages. The studies that do exist included evaluation
components that were "either nonexistent, still in
process, or crudely qualitative."74
On the basis of this and other findings, the Fifth

Report of the Joint National Committee on the
Detection, Evaluation, and Treatment of High Blood
Pressure reported insufficient support for the use of
stress management in preventing hypertension.86
The Committee's conclusions were based on narra-
tive reviews of two prior randomized trials where
muscle relaxation and other stress managment
approaches did not lower blood pressure significant-

ly as compared with controls.90'102 Even though it
generally is presumed that all stress reduction tech-
niques produce similar results, other evidence indi-
cates that this is not the case. A recent meta-analysis
of all stress management studies has found dissimi-
larities in their effectiveness.'03 This highlights the
necessity of evaluating each stress management
technique separately.

One stress-reduction approach, the Transcen-
dental Meditation® program, which is described as
the principal technology of consciousness of the
Maharishi Vedic Approach to Health,'04 has been
found be clinically useful for the sole or adjunctive
treatment of elevated blood pressure.'05"106 This
treatment reduces the chronic emotional, physiolog-
ical, and sympathetic arousal that are considered
important in the etiology of African-American
hypertension. 103 Transcendental Meditation has
been found in initial research to reduce blood pres-
sure in hypertensives.'0711' Adults practicing Trans-
cendental Meditation have markedly lower resting
blood pressure than normal."10 Elderly practicing
Transcendental Meditation have reduced blood
pressure compared with controls.112

Transcendental Meditation is associated with mul-
tidimensional effects on risk factors for hypertension
and cardiovascular diseases, reducing physiological
arousal,"13 anxiety,'03 reactivity to stress,"14'116 smok-
ing,1r alcohol consumption,118 cortisol,"19 and improv-
ing overall psychological health. 120 The Trans-
cendental Meditation technique is thought to provide
an experience of deep rest that facilitates a reduction
in chronic stress associated with enhanced neuro-
physiological homeostasis.12' Transcendental Med-
itation practice is associated with reduced myocardial
ischemia in patients with coronary artery disease.'22
Studies indicate the effectiveness of Transcendental
Meditation in normalizing stress-related conditions as
chronic anxiety, anger/hostility, and depres-
sion.103'123'124 Benefits of enhanced personal inner con-
trol, efficacy, and confidence that come from greater
self-sufficiency in personal health promotion from
Transcendental Meditation practice suggest that
Transcendental Meditation may be an ideal stress
reduction and self-development technique.

In view of the high levels of psychosocial stress
and hypertension in African Americans, the
Transcendental Meditation program recently was
tested to determine its effectiveness in treating mild
hypertension.'25 To evaluate the short-term efficacy
and feasibility of two stress-reduction approaches for
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Figure 2.
Change in clinic blood pressure before and after 3 months of stress-reduction intervention. The graphs chart mean changes
in clinic systolic (left) and diastolic (right) blood pressure (follow-up minus baseline), with standard errors of means. P values
are for repeated measures ANCOVA comparing each experimental group (Transcendental Meditation [TM] or progressive
muscle relaxation [PMR]) to control [EC]. (Transcendental Meditation, n=36; progressive muscle relaxation, n=37; and
lifestyle modification education controls, n=36.)

the treatment of elderly African-American mild
hypertensives, a randomized controlled, single-blind
trial with a 3-month follow-up was held in a primary
care, inner-city health center. Of 213 African
American men and women screened, 127 individuals,
aged 55 to 85 years were selected. Their initial dias-
tolic blood pressure was 90 to 109 mm Hg, systolic
blood pressure was - 189 mm Hg, and final baseline
blood pressure blood pressure was - 179/104 mm Hg.
Sixteen patients did not complete follow-up blood
pressure measurements. Mental and physical stress
reduction approaches-the Transcendental Medita-
tion program and progressive muscle relaxation-
were compared with a lifestyle modification educa-
tion control. Changes in clinical systolic and diastolic
blood pressure from baseline to final follow-up were
primary outcomes, measured by blinded observers.
Secondary outcome measures included changes in
home blood pressure and intervention compliance.
Subjects in the control program were provided with
usual care instructions and recommendations for
nondrug management of hypertension along with
specific diet and exercise guidelines.

Adjusted for significant baseline differences and
compared with the control, Transcendental
Mediation reduced systolic blood pressure by 10.7
mm Hg (P<.0005) (Figure 2) and diastolic blood
pressure by 6.4 mm Hg (P<.00005). Progressive

muscle relaxation lowered systolic blood pressure
by 4.7 mm Hg (P<.054) and diastolic blood pres-
sure by 3.3 mm Hg (P<.025). Transcendental
Meditation lowered systolic blood pressure
(P<.025) and diastolic blood pressure (P<.05) more
than progressive muscle relaxation. Compliance
was 97% in the Transcendental Meditation group
and 81% in the progressive muscle relaxation group.

In addition to these findings, the effects of stress
reduction with the Transcendental Meditation in
older African-American hypertensives appeared to
generalize to both genders and to a range of high and
low risk factor subgroups.'26 Transcendental Med-
itation was equally effective in reducing blood pres-
sure in subjects with the highest risk profile for sub-
sequent cardiovascular disease and mortality (includ-
ing subjects with higher levels of smoking, drinking,
obesity, sodium intake, and low physical activity).'26
There also was a significant reduction in alcohol use
for the Transcendental Meditation group (6 drinks
per week) compared with other groups.'26 The
Transcendental Meditation group showed significant
reductions in poor perceived health, social isolation,
and anger compared with the other groups.

This study indicated that selected mental and
physical stress reduction techniques are able to
demonstrate efficacy in reducing mild hypertension
in this sample of older African Americans. Of the
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two techniques, Transcendental Meditation was
approximately twice as effective as progressive mus-
cle relaxation. Long-term effects of this study are
presented in the next section.

Stress Reduction in Older African-American
Hypertensives: Reduced All-Cause and
Cardiovascular Mortality

Based on the blood pressure reductions at 3
months in older African Americans, it was hypothe-
sized that Transcendental Meditation (n=36) would
reduce incidence of all-cause and cardiovascular
mortality compared with progressive muscle relax-
ation (n=37), education control (n=36) and a com-
bined control (progressive muscle relaxation + edu-
cation control) group over the long term. After 5
years, an all-cause and cardiovascular disease mor-
tality follow-up study was conducted. Controlling
for age and medication status, cardiovascular dis-
ease mortality was significantly lower for the
Transcendental Meditation group than for the com-
bined control group (P=.045). The relative risk for
all-cause mortality was 68% lower for the
Transcendental Meditation group compared with
the combined control group based on the Cox pro-
portional hazards model (relative risk [RR]=.32;
95% confidence interval [CI], 0-.89). Incidence of
cardiovascular disease mortality was consistently
lower for the Transcendental Meditation group com-
pared with all other groups. Controlling for age and
medication status, cardiovascular disease mortality
was significantly lower for Transcendental Med-
itation than for the combined control group
(P=.018). The relative risk for Transcendental
Meditation patients compared with combined con-
trols was 0.00 (95% CI 0-.51), ie, zero cardiovascular
disease fatalities in the Transcendental Meditation
group. These findings suggest that Transcendental
Meditation practice reduces incidence of all-cause
and cardiovascular disease mortality in older hyper-
tensive African Americans.'27 This study was con-
firmed in a trial with a white study sample.'28

Quality of Life Issues
It is now widely recognized that the efficacy of

hypertension treatments should be determined not
only by assessing effects on blood pressure, but also
on a wide range of other functions that may be
adversely affected by conventional drug treatments.'29
Drug treatments for hypertension often cause adverse
side effects that reduce quality of life-impairing phys-

ical and emotional functioning, as well as cognitive
acuity. The African-American patient may be espe-
cially prone to many of these side effects.'30

Evaluation of well-being or quality of life is there-
fore directly relevant to the assessment of hyperten-
sion treatment. Whereas psychosocial distress (eg,
anger) may contribute directly to hypertension inci-
dence, other quality of life factors, such as social sup-
port and positive coping capacity have been shown
to buffer effectively against stressors and consequent
premature morbidity and mortality for blacks. 131

Schneider et al have conducted the first studies
on the quality of life effects of behavioral treatments
with this population.'32 In the randomized, con-
trolled trial mentioned above, the efficacy of
Transcendental Meditation and progressive muscle
relaxation-compared with lifestyle education modi-
fication control was assessed in reducing blood pres-
sure and enhancing quality of life in older mildly
hypertensive African Americans. Fourteen quality
of life measures were evaluated. Two statistical fac-
tors accounted for 50% of the variance among
scales: psychological well-being and perceived gen-
eral health. Among subjects with normal pretest
stress levels, Transcendental Meditation subjects
improved significantly compared with the educa-
tional control subjects on well-being (P<.019) and
compared with progressive muscle relaxation sub-
jects on perceived health (P<.017). Transcendental
Meditation subjects also showed significantly
increased scores on health internal locus of control
than both progressive muscle relaxation (P<.025)
and education control subjects (P<.05). High score
on health locus of control has been shown to predict
better health habits and lower morbidity and mor-
tality. After a 6-month interval, a short-form survey
was completed. Transcendental Meditation subjects
reported larger improvements than progressive
muscle relaxation on eight of 10 quality of life
dimensions. Transcendental Meditation subjects also
reported larger improvements than education con-
trol on enhanced locus of control, reduced trait
anger, and improved sleep. A cost-effectiveness
study reported that compared with five standard
antihypertensive medications over a 20-year simu-
lated treatment period, the Transcendental
Meditation program was the most effective.'33

Trials in Progress
A long-term randomized, blinded, controlled trial

investigating two different classes of stress reduction
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therapies is currently under way with mildly hyper-
tensive African Americans. Two hundred forty male
and female volunteers - 18 years are being recruited
from a pool of known hypertensives at a large prima-
ry care community health center. A series of four
blood pressure assessments will comprise the baseline
testing period, after which subjects will be matched
for antihypertensive medication usage, age, and gen-
der. The subjects are then randomly assigned to three
treatment conditions matched for attention and
expectancy. These stress reduction interventions
include Transcendental Meditation, progressive mus-
cle relaxation, and preventive cardiology counseling.
Subjects are tested for 12 months at regular intervals
for clinical blood pressure, automated ambulatory
blood pressure monitoring, cardiovascular reactivity,
confounding variables, and quality of life. (Schneider,
in review).

In another related study currently underway, a
sample of urban African Americans are being recruit-
ed for a single-blind randomized controlled clinical
trial. This study investigates the efficacy of
Transcendental Meditation in preventing and treating
hypertensive disease. Subjects are being matched on
demographics and then randomized to Transcend-
ental Meditation and a lifestyle modification educa-
tion program. Pretesting will cover five baseline ses-
sions followed by monthly posttests after 3 months
and 9 months of follow-up. Outcomes include
changes in clinic and ambulatory blood pressure, left
ventricular mass measured by echocardiography, left
ventricular diastolic dysfunction measured by
Doppler, carotid atherosclerosis, or arterial stiffness
measured by B-mode ultrasound, cholesterol levels,
quality of life, and other cardiovascular risk factors.'34

Current Issues and Recommendations for
Future Research

It has been suggested that holistic health behav-
ior strategies for African Americans necessitate both
personal responsibility and advocacy for social sys-
tem change. Each individual must empower himself
to take personal responsibility for his or her own
health. The community-based self-help mechanism
has important implications for African-American
health promotion.54 The most productive hyperten-
sion research involves randomized trials that focus
on primary prevention.43 Research might include
locating high-risk African-American families and
longitudinally monitoring the effect of risk factor
reduction on hypertension and health outcomes.

Phenotypic and genetic data should be collected
and correlated. Effective programs should be devel-
oped and evaluated for preventive health-care deliv-
ery that would include community health-care
workers and health screening programs that would
focus on improving risk factor control in African-
American communities. Further research is needed
to develop innovative primary prevention programs
that involve risk factor identification and interven-
tion at work sites, churches, and schools.43

Factors that influence blacks in early seeking of
health care and treatment need to be determined.
Educational and behavioral programs should be
developed to enhance prevention, evaluation, man-
agement, and treatment of hypertension in blacks.
Hypertension treatment should include educational
strategies that are population-specific and address
ways to change disease-promoting behaviors.135
Community-based programs are needed to increase
acceptance for behavioral stress reduction methods
among African Americans and other groups exposed
to psychosocial stressors. In view of the limitations
imposed by racial categories on studies of cardiovas-
cular morbidity disparities, clarifying the distinctive
roles of social class and biological race is considered
a research priority. For example, research is needed
to give us deeper understanding of the mechanisms
involved in differences in humoral and hemodynam-
ic responses in psychological stressors in hypertensive
African Americans.

Community-based programs should give a wider
scale dissemination of information to physicians,
community health workers, and other medical pro-
fessionals.136137 Health education alone will not close
the gap effectively on black-white differences in
health. Finally, innovative treatment approaches for
secondary prevention of hypertension need to be
developed and evaluated with special attention to
patient compliance and community acceptance of
primary risk reduction information.43

CONCLUSION
Reducing racial disparities in hypertension is a

major national public health goal.138 Hypertension
and related morbidity and mortality in African
Americans may be preventable through an effective
behavioral stress reduction approach such as the
Transcendental Meditation program.'39 The costs of
practicing an effective stress reduction technique are
modest compared with the cost of treating a stroke
or myocardial infarction.'33"34 Supportive evidence
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is accumulating for taking responsive action to
adopt stress-reduction strategies for hypertension in
the African-American community.46

Authors' Note: ®Transcendental Meditation and TM are ser-
vice marks registered in the US Patent and Trademark Office,
licensed to Maharishi Vedic Development Corp and used under
sublicense.
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